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(57) Abstract: Systems and methods to 
provide upgrade information for a computer. 
Detection of a current hardware configu- 
ration of the computer is facilitated by: 1) 
reading serial presence detect (SPD) data 
from the computer; 2) reading motherboard 
parameters from the computer; and/or 3) 
identifying the SPD write-protect status of 
the SPD chip on the computer. Detection 
may be facilitated by: 4) reading other OS 
data such as system name and/or operating 
system version, and/or 5) performing tests 
to determine certain computer characteristics 
such as memory utilization and/or CPU 
speed. The information gathered may 
be cross-referenced with a database of 
product specifications to confirm the 
current hardware configuration of the 
computer within specified parameters, 
which is then compared to a target hardware 
configuration to identify an upgrade package 
for upgrading the computer to the target 
hardware configuration. A recommendation 
is provided to use the upgrade package for 
upgrading the computer. 
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METHOD FOR PROVIDING COMPUTER UPGRADE 
INFORMATION 



SYSTEM 



TECHNICAL FIELD 



The present invention relates generally to computer systems and computer 



5 networks. More particularly, the present invention relates to a system and method for 
providing computer upgrade information based upon component-related data present on a 
client computer. 



The computer has become a permanent fixture in society. Computers are used to 
facilitate data communications and electronic commerce between businesses, and to gather 
various types of data such as news, stock market quotes, research facts, sport scores, etc. 

15 Furthermore, computers serve as a source of entertainment through audio and/or visual 
output display. Just about every aspect of daily life is affected by computers. 

The high technology environment of computers is constantly changing. Typically, 
staying current with evolving computer technology requires the user to choose between the 
economics of a computer system replacement or a computer system upgrade. In a computer 

20 system upgrade, users attempt to choose upgrade hardware most appropriate for their 
particular needs and operating environment. For example, common upgrade hardware 
considerations include faster processor speed, enhanced video capabilities, increased 
memory, network capabilities, particular I/O devices, etc. For a vendor to provide a 
meaningful computer upgrade recommendation, the vendor must typically gather 

25 information from the user regarding the hardware and software configuration of the user's 
client computer. 

Such data gathering methods include phone or mail surveys, and registration 
packets filled out by the user after purchase of the computer components or system. 
Another data gathering method involves electronic transfer of data from the user to the 
30 vendor. For example, the user enters information about the user's computer via on-screen 
menus, and the information is transmitted to a server computer generally via the Internet, 
regarding the model of the users computer. The user is then presented with information 
about their system including upgrade products and paths. Although this method offers 
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The contents of each U.S. patent or other reference, if any, cited in this application, 
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upgrade options anais viewed by many as an improvement over prior methods, its success 
is dependent on the user's knowledge of the client computer's current configuration. 

Another method described in U.S. Patent No. 6,370,578, issued April 9, 2002 and 
titled "Active Marketing Based On Client Computer Configurations", uses a product 
5 information database which contains product signatures. The client's system is scanned 
(e.g., by server software) for the presence of the product signatures corresponding to each 
product in the product information database to determine if each product is present on the 
client computer. This method relies less on the user's actual knowledge of his or her client 
computer than does the previously-described methods, but nonetheless this method is very 
10 inefficient because most of the products scanned for are typically not present on the client's 
computer. Further, the data gathered from such scanning is not always accurate and/or 
complete enough to allow the vendor to make an optimal upgrade recommendation. This is 
due to inherent limitations in the manner in which industry-standard SMBIOS (System 
Management Basic Input/Output System) and SPD (Serial Presence Detect) data is created, 
15 reported, accessed, and/or used in combination with other data to determine the true system 
state of a client computer. 

Since optimizing the accuracy of an upgrade recommendation results in enhanced 
product reliability and component compatibility, an accurate upgrade recommendation 
should be based on the most reliable data in determining the current system configuration. 
20 Accordingly, there is a need for a system and method of providing upgrade information for 
a computer that is more accurate, efficient, and reliable than known methods. 

DISCLOSURE OF INVENTION 
Systems and methods are disclosed which provide upgrade information for a client 
computer. The detection of a current hardware configuration of the client computer is 
25 facilitated by: 1) reading serial presence detect (SPD) data from the client computer; 2) 
reading motherboard parameters (such as the product ID and manufacturer ED of the 
motherboard); and/or 3) identifying the SPD write-protect status of the SPD chip on the 
client computer. Additionally or alternatively, detection of the current hardware 
configuration may be facilitated by: 4) reading other OS data such as system name and 
30 operating system version and/or performing tests to determine certain computer 
characteristics such as memory utilization or CPU speed. In most instances, the 
information gathered is cross-referenced with a proprietary database of product 
specifications, to confirm the information is accurate. 
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The current hardware configuration of the client computer is then compared to a 
target hardware configuration to identify an upgrade package for upgrading the client 
computer to the target hardware configuration, and a recommendation is provided to use 
the upgrade package for upgrading the client computer. Identification of the upgrade 

5 package is based at least partially upon the information gathered. 

The method of the present invention may be carried out by a system of the present 
invention embodied in computer software. Conceptually, the software includes various 
modules to accomplish discrete tasks. The modules may be wholly or partially combined, 
or split into more discrete sub-modules as desired. In general, the system includes: a detect 

10 module for detecting a current hardware configuration of the client computer; a compare 
module for comparing the current hardware configuration- to a target hardware 
configuration to identify an upgrade package for upgrading the client computer to the 
target hardware configuration; and a Tecommend module for providing a recommendation 
to use the upgrade package for upgrading the client computer. An optional cross-reference 

1 5 module is used for cross-referencing information about the current configuration of the 
client computer, gathered by the detect module, with a product information database. 

The detect module detects the hardware configuration of the client computer by 
performing at least one task from the group of tasks consisting of (a, b, c), or at least one 
task from the group of tasks consisting of (a, b, c, d, e), to gather information associated 

20 with die client computer. Task "a" refers to accessing SPD data from an SPD chip of the 
client computer. Task "b" refers to accessing motherboard parameters from the memory of 
the client computer, such as a manufacturer ID and a product ID of the motherboard. Task 
"c" refers to determining a write-protect status of the serial presence detect chip of the 
client computer. Task "d" refers to reading OS data such as system name and/or operating 

25 system version. Task "e" refers to performing a test or tests to determine certain computer 
characteristics such as memory utilization and/or CPU speed. The compare module 
identifies the upgrade package based at least partially upon the information gathered by the 
detect module. 

The method of detecting the current hardware configuration of a client computer, as 
30 describe herein, detects the presence or absence of a limited number of target hardware 
components, as opposed to scanning for each of hundreds or thousands of components 
within a proprietary product information database. The method of the present invention 
thus eliminates the time-consuming use of scanning for each item in a product information 
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database. Furthermore, by cross-referencing the information gathered with product 
specifications in a proprietary product database, the current hardware configuration of the 
client computer may be determined more accurately than with known methods. Upgrade 
recommendations may then be made for compatible components with a higher degree of 
5 success than with known methods. 

The present invention as described herein thus provides a system and method of 
recommending an upgrade package for a computer that is more accurate, efficient, and 
reliable than known systems or methods. Further objects and advantages of the present 
invention will be apparent in the detailed description which follows, read in conjunction 
10 with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 illustrates a typical computer and motherboard configuration. 
FIG. 2 illustrates a typical network system for facilitating execution of a method of 
the present invention, along with block diagrams of an upgrade program used in 
1 5 accordance with the present invention, and relevant features of a typical memory module. 

FIG. 3 is a flow chart illustrating a method of providing upgrade information for 
upgrading a computer according to the present invention. 

MODES FOR CARRYING OUT THE INVENTION 
The present invention describes a system and method of providing a computer 
20 upgrade recommendation that is more accurate, efficient, and reliable than known systems 
and methods. The current hardware configuration of a client computer is detected by 
reading serial presence detect (SPD) data, reading motherboard parameters (such as the 
product ID and manufacturer ID of the motherboard), and/or identifying the SPD write- 
protect status of the SPD chip of the computer. Additionally or alternatively, detection of 
25 the current hardware configuration may be facilitated by reading other OS data, and/or 
performing tests to determine certain computer characteristics. In most instances, the 
information gathered is cross-referenced with a proprietary database of product 
specifications, to confirm the information is accurate. 

The current hardware configuration of the client computer is then compared to a 
30 target hardware configuration which has been established, to identify an upgrade package 
for upgrading the client computer to the target hardware configuration. Typically, the 
target hardware configuration is based on industry standards or user preferences. A 
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recommendation is provided to use the upgrade package for upgrading the client computer 
to the target configuration. 

If the user's needs change after the target hardware configuration has been 
determined, or even after the upgrade package has been determined, the target hardware 
5 configuration may be reestablished accordingly, and the current hardware configuration 
may then be compared to the reestablished target hardware configuration to identify a 
reestablished upgrade package for upgrading the client computer to the reestablished target 
hardware configuration, based at least partially upon the information previously gathered 
regarding the current hardware configuration. The reestablished upgrade package may then 
10 be recommended for upgrading the client computer. Thus, as described more fully herein, 
the present invention provides for systems and methods that recommend upgrade packages 
for a computer. 

Turning now to Figure 1, a typical client computer 5 and motherboard 
configuration is shown for reference, and is well-known in the art. Motherboard 10 is 

15 sometimes referred to as the mainboard, system board, logicboard, or even maincard or 

mothercard. Typically, all of the basic circuitry and components required for a computer to 
function are either contained on or attached to motherboard 10, such as microprocessor or 
CPU 15, controller or chipset 20, memory modules 25, serial and parallel ports (not 
shown), expansion slots 30, power supply 35, internal cache 40, external cache 45, and 

20 various cards 50 such as a modem card, video card, and sound card. Memory module 25 
includes memory chips 55, an SPD chip 60 (typically an EPROM), and an SMBIOS area 
65 of RAM for storing SMBIOS data (see Figure 2). External hardware components (not 
show) are also well-known in the art, and may include for example, a monitor, keyboard, 
mouse, printer, scanner, or any temporarily connected device such as a camera, personal 

25 digital assistant (PDA), or data storage device. 

When computer 5 is first powered up, CPU 1 5 passes control to the basic input/out 
system (BIOS) program located in ROM. Boot-up and BIOS processing are well-known in 
the art. Briefly, BIOS determines whether the computer's components are operational, and 
then loads OS files from the computer's hard drive or disk drive into the computer's RAM. 

30 BIOS takes an inventory of equipment and resources, and loads SMBIOS data such as 
configuration information and drivers into SMBIOS area 65. For example, the SMBIOS 
data contains data from chipset 20 regarding the memory module capacity of chipset 20. 
Additional SMBIOS data includes motherboard parameters 75 such as the manufacturer ID 
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and product ID of motherboard 10. As described herein, the present invention uses some of 
the data from SMBIOS to determine the current hardware configuration of the client 
computer 5, and make a proper hardware upgrade recommendation. 

Turning now to Figure 2, a typical computer network system 80 for facilitating 
execution of a method of the present invention is shown. Also shown in Figure 2 is a block 
diagram of upgrade program 85, as well as a block diagram of a memory module 25. In 
computer network system 80, a plurality of server computers 90 are connected via a 
communication network 95, such as the Internet, to a client computer 5. One or more 
servers 90 hosts upgrade program 85, comprised of detect, compare, and recommend 
modules, 100, 105, and 1 10, respectively. Upgrade program 85 optionally further 
comprises cross-reference module 115. Upgrade program 85 is typically embodied in 
executable computer software, which may run from client computer 5 or server 90, and 
which may be partially or fully downloaded from server 90 via network 95 to client 
computer 5. 

Detect module 100 is programmed to detect a current hardware configuration of 
client computer 5, by performing at least one task from the group of tasks consisting of (a, 
b, c), or at least one task from the group of tasks consisting of (a, b, c, d, e), to gather 
information associated with client computer 5. Task "a" refers to accessing SPD data 120 
from SPD chip 60 of client computer 5. Task "b" refers to accessing motherboard 
parameters 75 from the memory of client computer 5, for example a manufacturer ID and a 
product ID of motherboard 10. Task V refers to determining a write-protect status 
(represented by 70) of SPD chip 60 of client computer 5. Task "d" refers to accessing OS 
data such as system name and/or operating system version. Task "e" refers to performing a 
test or tests to determine certain computer characteristics such as memory utilization and/or 
CPU speed. 

Compare module 105 is programmed to compare the current hardware 
configuration of client computer 5 to a target hardware configuration (previously 
established), to identify an upgrade package for upgrading client computer 5 to the target 
hardware configuration. Identification of the upgrade package is based at least partially 
upon the information gathered by detect module 100. Recommend module 1 10 is 
programmed to provide a recommendation to use the upgrade package for upgrading client 
computer 5. Optional cross-reference module 1 15 is programmed to cross-reference the 
information gathered by detect module 100, with product specifications in a product 



6 



WO 2004/036445 



PCT/US2003/020756 




10 



15 



20 



25 



information database 90a. Each of the detect, compare, recommend, and cross-reference 
modules 100, 105, 1 10, and 1 15 are described herein in more detail in connection with 
Figure 3. 

Still referring to Figure 2, a block diagram of a typical memory module 25 is 
shown, illustrating relevant features. Memory module 25 contains multiple memory chips 
55 (e.g., SDRAM and/or RAMBUS), an SPD chip 60 which is typically an EPROM, and 
an SMBIOS area 65 of RAM for storing SMBIOS data such as motherboard parameters 75 
obtained directly from motherboard 10 during boot-up, as well as chipset data 125 obtained 
from chipset 20 during boot-up. SPD chip 60 contains SPD data 120, and may be write- 
protected (indicated by write-protect status 70). Use of the aforementioned components 
and data of memory module 25 will be discussed more fully herein. 

Turning now to Figure 3, a flowchart is shown illustrating methods of providing 
upgrade information for upgrading a computer according to the present invention. The 
process begins at step 300. At step 310, a current hardware configuration of the client 
computer is detected. The detection may include one or more of tasks 310a, 310b, 310c, 
3 lOd, and 3 lOe discussed more fully herein. At step 320, a target hardware configuration 
for the client computer is established. The current configuration is then compared to the 
target configuration at step 330, and a recommendation for an upgrade is provided based 
upon the results of the comparison, as seen at step 340. The process ends at step 350. Each 
step will now be discussed in more detail. 

Referring now to step 310 in more detail, the current hardware configuration of the 
client computer is detected. Step 310 may include any combination of one or more of steps 
310a, 310b, 310c, 310d, and 310e. In one embodiment of the present invention, step 310 
includes at least one of the tasks from the group of tasks consisting of "a", "b", and "c", 
represented by steps 310a, 310b, and 310c respectively. That is, step 310 may include only 
step "a", only step "b", only step "c", only steps "a" and "b", only steps "a" and "c", only 
steps "b" and "c", or all three steps "a", "b", and "c". 

In those instances which include step "a", preferably SPD data 120 is cross- 
referenced with product specifications in database 90a. Similarly, in those instances which 
include step "b", preferably motherboard parameters 75 are cross-referenced with product 
specifications in database 90a. Such cross-referencing may be performed by cross- 
reference module 1 15, and Ihe benefits thereof are discussed more fully herein. 
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Detection orate current hardware configuration of the client computer at step 310 
may be initiated in various ways. For example, an individual user may request detection 
through an active link on a website. In that case, upgrade program 85 may run wholly or 
partially from a server computer over the Internet, or may be downloaded to the client 
5 computer at that time to run locally. Or upgrade program 85 may be resident on the client 
computer or accessible over a local or other computer network. These and other variations 
are well-known in the art. In any case, the detecting may be performed automatically in 
response to a single user request. Similarly, the entire process of detecting (310), 
comparing (330), and recommending (340) may be performed automatically in response to 

10 the single user request, which may be received at a computer server over a computer 

network. Detect, compare, and recommend modules (100, 105, and 110 respectively) may 
be embodied in an executable computer program 85 as seen in Figure 2. The entire process 
may also be programmed to initiate automatically at specified time intervals. 

The present invention is useful not only for providing an upgrade recommendation 

15 for a single client computer 5, but also for providing project-based or network-based 
upgrade recommendations. In this manner, the process may be performed on an entire 
network automatically or by a single manual request at substantially the same time. If a 
single user request is initiated to run upgrade program 85 on a network / project, the 
process preferably includes steps 300-350 for each client computer. That is, if client 

20 computer 5 is part of a network comprising additional client computers, the process may: 
detect the current hardware configurations of each of the additional client computers; 
establish corresponding target hardware configurations for each of the additional client 
computers; compare the current hardware configurations of each of the additional client 
computers to the corresponding target hardware configurations of each of the additional 

25 client computers to identify corresponding upgrade packages for upgrading each of the 
additional client computers to the corresponding target hardware configurations; and 
recommend use of the corresponding upgrade packages for upgrading each of the 
additional client computers. 

If a particular client computer in the project has not had its current hardware 

30 configuration detected (310), and/or not had its target hardware configuration established 
(320), those steps may be executed on that particular client computer. On the other hand, if 
the current hardware configuration has been detected (310), and/or the target hardware 
configuration has been established (320), those steps may be skipped for that particular 
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client computer. This may be accomplished using basic prograrnrning logic. The process 
may proceed on a project basis by performing steps 300-350 consecutively for each client 
computer, or by performing 310 on each computer, then 320 on each computer, then 330 
on each computer, then 340 on each computer. It is simply a matter of preference as to 
5 what order the steps of the process are performed when a project-based upgrade 
recommendation is being executed. 

For example, when the present invention is used with project-based upgrade 
recommendations, the detection step (310) may be executed at various times either 
individually by particular client computer users, or by a network administrator for multiple 

10 client computers on the network. The current hardware configurations of the detected client 
computers may be stored in a database for future reference. If an individual manually 
reconfigures his or her client computer (e.g., adding memory), then that user can request 
re-detection of that client computer, and the updated current hardware configuration may 
be stored at the database until such time as it is needed for completion of the process. 

1 5 Similarly, the target hardware configurations of each client computer in a project- 

based upgrade may be reestablished (320), as needed. The compare step (330) may also be 
accomplished individually, or on a project-based scale. While each client computer within 
a project may have its current hardware configuration detected (3 1 0) and its corresponding 
target hardware configuration established (320) individually, in one embodiment of the 

20 present invention all client computers in the project will have had their current and target 
hardware configurations loaded into a project-based database prior to the compare step 
(330) being performed. In this manner, upgrade program 85 may operate on the entire 
project based on a single request, with the comparing (330) and recommending (340) steps 
being performed on each client computer within the project, substantially simultaneously. 

25 Still referring to step 3 10, the present invention "detects" the presence or absence of 

specific hardware components on a client computer, as opposed to "scanning" for the 
presence or absence of those components. Scanning refers to checking each product 
signature in a product information database against the client computer, to determine the 
presence or absence of the product. Scanning is described in U.S. Patent No. 6,370,578, 

30 previously discussed in the Background Section of the present application. Scanning is 

extremely inefficient because the server or upgrade program scans for many items that are 
not present on the client's computer. The present invention, on the other hand, detects the 
presence or absence of only a limited number of hardware components of concern, mostly 
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related to memory as described herein (see steps 310a-310e), thereby eliminating the time- 
consuming use of scanning for each product in a product information database. 

Referring now specifically to task "a", represented by step 3 10a, and with reference 
to Figure 2 as well, SPD data 120 such as the capacity, data width, speed, number of row 
5 and column addresses, and/or voltage characteristics of memory module 25, may be read 
directly from SPD chip 60. BIOS uses this information during the power-on self-test 
(POST) routine to properly configure memory module 25 to optimize reliability and 
performance. If a memory module 25 does not have an SPD chip 55, BIOS will assume the 
memory module* s information. With some memory, this does not cause problems, but 

10 SDRAM typically must have an SPD chip 60 for the computer to successfully boot up. 

Known utilities are capable of reading and reporting on SPD data 120. One such 
known utility is HWINFO available at http://www.hwinfo.com. Such utilities are used as 
diagnostic tools to verify reported system data, and SPD data 120 is not used to assist in 
providing an upgrade recommendation, as is done in the present invention. Such utilities 

15 are thus typically limited to reading SPD data 120 from only a single make of chipset 20, 
and doing so is sufficient for the purpose of the utility. 

The present invention, on the other hand, contemplates an SPD data reader (e.g., a 
software utility) capable of reading SPD data from various makes of chipsets 20. This may 
be accomplished by first detecting the make of the chipset 20 using low-level commands 

20 known in the art, then invoking the appropriate subroutine programmed according to 

specifications of the specific manufacturer of the chipset 20. This is advantageous because 
the present invention would be of limited value otherwise. Specifically, the present 
invention anticipates reading SPD data 120 from various makes of chipsets 20 because in 
practice the diversity of potential client computers to use the present invention would have 

25 various makes of SPD chips 60 . 

Task "b'\ represented by step 310b, is accessing motherboard parameters 75 from 
SMBIOS. Motherboard parameters 75 preferably include manufacturer ID and product ID. 
For example, manufacturer ID may correspond to "Compaq", and product ID may 
correspond to "Presario 5340". But motherboard parameters 75 may be any parameters that 

30 provide sufficient information to match up motherboard 1 0 with an entry in product 
specification database 90a during cross-referencing, as described herein. In fact, 
motherboard parameters 75 may be only a single parameter. 
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Task "c", represented by step 310c, is identification of the write-protect status 
(represented by 70 in Figure 2) of an SPD chip located on memory module 25. For 
purposes of this discussion, the write-protect status is either "read/write" or "read only". 
"Read/write" means SPD chip is not write-protected, whereas "read only" means that the 
5 SPD chip is write-protected. Many SPD chips are "read/write", and are thus subject to 
malicious invasion by unwanted computer viruses. 

Write-protect status 70 of a given SPD chip 60 is defined by the existence or non- 
existence of a certain pin or pin combination associated with SPD chip 60, as is well 
known in the art. To determine the write-protect status 70 of SPD chip 60 without 

1 0 performing a physical examination thereof, a low-level command may be issued to the 
operating system of the client computer, such as a command to open a specified area of 
SPD chip 60 for writing thereto. The return code received by the issuing command will 
indicate whether the SPD chip 60 is write protected. Typically, if SPD chip 60 is not write- 
protected (i.e., it has a "read/write status), the upgrade package recommended will include 

1 5 a memory module comprising a write-protected SPD chip. The specific SPD chip 

recommended may be based upon compatibility considerations identified during cross- 
referencing of SPD data 120 gathered at step 3 10a. 

Task "d", represented by step 310d, is reading OS data such as system name / node 
ID, and/or OS version. Other OS data may be read, and such data may be chosen from a 

20 group of data consisting of a system name and an operating system version. Both system 
name and OS version may be obtained using low-level commands known in the art. This 
information may be used in various ways by implementation of the present invention. For 
example, if it is determined that the OS version on client computer 5 is Windows XP, and 
it is also determined that the RAM on client computer 5 is 64MB, the recommended 

25 upgrade package could include additional RAM because industry or manufacturer 

standards require more than 64MB RAM to run Windows XP. This may occur even if 
doing so might exceed the target hardware configuration. 

The system name may be helpful for project management. For example, if a user is 
using the present invention to obtain hardware upgrade recommendations for multiple 

30 computers on a network, and the user is viewing reports related to the hardware upgrade 
recommendations, having the system name associated with each recommendation will 
allow the user to efficiently associate the report with the system / node at issue. 
Additionally, the physical components ordered by the user may be efficiently sorted, 
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packaged, and labeled according to system name, so when the boxes / containers of 
components arrive at the installation location, they may be efficiently unpacked and 
properly allocated. 

Task "e" refers to performing a test or tests to determine certain computer 
characteristics such as memory utilization and/or CPU speed. Other tests may be 
performed, but in one embodiment of the present invention the test(s) is/are from the group 
of tests consisting of a memory utilization test and a CPU speed test. This information may 
be used in various ways by implementation of the present invention. For example, if it is 
determined that the amount of memory on computer 5 is already equal to or greater than 
the amount of memory associated with the target hardware configuration, but results of 
memory utilization tests nonetheless show the installed memory is 85% utilized, the 
recommended upgrade package may include additional memory above the target amount. 
In another example, if CPU 15 is tested and is not running at the speed SMBIOS suggests 
is achievable, there may be a problem in the configuration of the system. The problem 
could be as simple as a Turbo button found on many older systems not being activated. 
Reporting this to the user as part of the recommended upgrade package may result in the 
problem being easily addressed by the user, who may then experience an immediate 
increase in system performance. 

Turning now to step 320, upgrade program 85 establishes a target hardware 
configuration of client computer 5. The target hardware configuration may be based on 
industry standards, user preferences, vendor recommendations, or any other information. A 
target hardware configuration may be manually input into upgrade program 85, or it may 
be downloaded or read from a data source. Factors that may be considered in establishing a 
target hardware configuration include economic factors, the computer's intended 
application, product availability, and operating system characteristics and parameters. For 
example, in a network-based use of the present invention, target hardware configurations 
may be established for all computers on the network substantially simultaneously. This 
may occur in a situation in which corporate guidelines require each computer on the 
network to have a minimum amount of RAM, such as 512MB. Thus, the target 
configuration for each computer will be the same, namely to have 512MB of RAM. 

As used herein, "establishing" a target hardware configuration may occur by 
identifying, obtaining, reading, creating, receiving, calculating, determining, or simply 
verifying information. The target hardware configuration may even be open-ended or 
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qualitative, such as*" the maximum power, speed, and memory capacity possible", in which 
case program 85 can quantify the target configuration based on known parameters. In each 
instance, the target hardware configuration thus defines parameters within which the 
upgrade package should be identified. 



hardware configuration of client computer 5 are known, the two configurations are 
compared at step 330 to determine the difference and identify an upgrade package for 
upgrading client computer 5 to the target hardware configuration. For example, if the 
current configuration of client computer is 128MB of RAM, and the target configuration 

1 0 requires 5 1 2MB of RAM, then the difference between the two is 3 84MB of RAM. In this 
example, an upgrade package may be identified which includes three 128MB memory 
modules to add to client computer 5. Alternatively, the upgrade package may be identified 
which includes two 256MB memory modules to replace the already existing 128MB 
module. The different options may take into consideration cost, physical restraints of client 

1 5 computer 5, product availability or promotions, or other information. 



replacement component. An upgrade package may also include multiple components. The 
package may include specific components that may be ordered using a one-click 
confirmation. Upgrade packages may be sorted, boxed, and shipped, such that each 

20 package is identified by the computer name, network name, or other identifying indicia, to 
facilitate convenient installation of the upgrade components. 

At step 340, a recommendation is provided to use the upgrade package for 
upgrading client computer 5. Conceptually, recommending the upgrade package may be 
accomplished by recommend module 1 10. Typically, the recommendation is provided via 

25 a display monitor associated with client computer 5. Recommendations may also be 
provided through direct mailings, telephone or email notification, and/or any other 
convenient means of information transmission. The recommendation is based at least 
partially upon information gathered by detect module 100 at step 310, and may involve 
cross-referencing the information with product specifications in a database 90a, to ensure a 

30 high degree of accuracy and component compatibility. The information may include any or 
all of: 1) SPD data 120 from SPD chip 60 of client computer 5; 2)motherboard parameters 
75; 3) a write-protect status 70 of SPD chip 60; 4) other OS data, such as system name 



5 



Once the current hardware configuration of client computer 5 and the target 



An upgrade package may be simply a single new component, or a single 
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and/or operating system version; and 5) results of tests to determine certain computer 
characteristics such as memory utilization and/or CPU speed. The process ends at step 350. 

As previously stated, as part of or in addition to detecting step 310 and/or 
recommending step 340, in many instances the data gathered by detect module 100 will be 
cross-referenced with a product specification database 90a to more accurately determine 
the current hardware configuration of client computer 5. Product specification database 90a 
stores specifications for many or ail known hardware components, including compatibility 
restrictions with other hardware components. In this manner, a particular product with 
exacting specifications may be recommended based upon the current hardware 
configuration of client computer 5 as accurately determined by the present invention. 

For example, when cross-referencing the data gathered related to motherboard 10, 
the memory expansion slot capability of motherboard 10 may be determined from database 
90a. Since such determination is based on the product specifications of the specific 
motherboard, and not on chipset data 125 stored in SMBIOS area 65, the information is 
accurate and may be relied upon in providing an upgrade recommendation. Cross- 
referencing may be accomplished by cross-reference module 115 of upgrade program 85, 
using programming logic well-known in the art. 

For example, assume the user desires to have RAM upgraded in client computer 5. 
Generally, hardware suppliers stock RAM modules from a variety of manufacturers having 
wide variations in their working specifications or parameters. Any number of the RAM 
modules may fit the general requirements of the user's upgrade request, but only a few of 
the available RAM modules will provide the most compatible, accurate, efficient, and 
reliable hardware component upgrade. Referring to step 310b, in which SPD data 120 is 
accessed, SPD data 120 is cross-referenced to product database 90a to ensure the 
recommended RAM not only meets the general requirements of the target configuration 
(i.e., capacity), but also the compatibility with the current hardware of client computer. 

A further consideration in the same example may be whether client computer 5 
actually has the physical capacity to accept the target configuration. For example, the target 
configuration of client computer 5 may call for increasing RAM. Assume motherboard 10 
of client computer 5 was designed with three memory module slots capable of a 
predetermined amount of memory capacity. Further assume chipset 20 of client computer 5 
was designed to support a memory capacity greater than that of motherboard 10. This is 
not uncommon, because chipsets 20 cannot be matched to every possible computer 
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configuration available. Thus, generally, a computer manufacturer will find it more 
economical to produce a general chipset 20 that can be easily installed in a wide range of 
computer configurations. 

Since chipset data 125 relates to chipset 20's own memory module capacity, not the 
memory module capacity of motherboard 10, if a memory module upgrade 
recommendation is based on chipset data 120, the upgrade package may include a memory 
module that motherboard 10 cannot physically receive. The present invention solves this 
problem by accessing motherboard parameters 75 from SMBIOS, and cross-referencing 
the parameters 75 with product specification database 90a, to determine the true memory 
module capacity of motherboard 10. Using motherboard parameters 75 of motherboard 10 
(typically manufacturer ED and product ID), instead of chipset data 120, a more 
compatible, accurate, efficient, and reliable determination of an upgrade package is 
accomplished. 

Referring back to Figure 2, a block diagram of upgrade program 85 is shown. The 
method as previously described in connection with Figure 3 may be implemented by a 
system including: a detect module 100 for detecting a current hardware configuration of 
client computer 5; a compare module 105 for comparing the current hardware 
configuration to a target hardware configuration to identify an upgrade package for 
upgrading client computer 5 to the target hardware configuration; and a recommend 
module 1 10 for providing a recommendation to use the upgrade package for upgrading 
client computer 5. An optional cross-reference module 1 15 is used for cross-referencing 
information about the current configuration of client computer 5, gathered by the detect 
module 100, with a product information database 90a. 

In one embodiment of the present invention, detect module 100 performs at least 
one task from the group of tasks consisting of (a, b, c) to gather information associated 
with client computer 5, wherein "a" is accessing SPD data 120 from SPD chip 60 of client 
computer 5, "b" is accessing motherboard parameters 75 from the memory of client 
computer 5, said parameters 75 comprising a manufacturer ID and a product ID of 
motherboard 10, and "c" is determining a write-protect status (represented by 70) of SPD 
chip 60. Compare module 105 compares the current hardware configuration to a target 
hardware configuration to identify an upgrade package for upgrading client computer 5 to 
the target hardware configuration, said identification being based at least partially upon the 
information gathered from detect module 100. Recommend module 110 recommends use 
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of the upgrade package for upgrading client computer 5. Optional cross-reference module 
115 cross-references the information gathered by detect module 100, with product 
specifications in database 90a. Modules 100, 105, 110, and 1 15 are typically embodied in 
an executable computer program. Modules 100, 105, 1 10, and 115 perform tasks as 
described herein in connection with Figure 3. 

In certain situations, it may be desirable to reestablish the target hardware 
configuration, after establishing the target hardware configuration initially at step 320. In 
such situations, step 320 may be repeated as often as necessary, and step 330 is performed 
by comparing the current hardware configuration with the reestablished target 
configuration. Similarly, the current hardware configuration may need to be re-detected 
multiple times. For example, after initial detection at step 310, the user may remove or 
install hardware components of the client computer, so the "current" configuration 
previously detected is no longer accurate. 

Thus, prior to performing the compare at step 330, the update program may 
confirm that the current configuration(s) detected at step 310 and the target 
configuration(s) established at step 320 are still valid. This maybe accomplished, for 
example, manually, or by issuing reminders or confirmation queries to the client 
computer(s) or a project management computer and waiting a designated time for a 
response. Alternatively, the program may automatically re-detect the current configuration 
just prior to performing the compare at step 330, if a designated amount of time has 
elapsed since the previous "current hardware configuration" was detected. Once the 
confirmation is complete, the current hardware configuration(s) (or reestablished current 
hardware configuration(s)) may be compared to the target hardware configuration(s) (or 
reestablished target hardware configuration(s)) to identify an upgrade package or packages 
(or reestablished upgrade package(s)) for upgrading the client computers) to the target 
hardware configurations) (or reestablished target hardware configuration(s)). The upgrade 
package(s) (or reestablished upgrade package(s)) is / are then recommended at step 340, 
still based at least partially upon the information gathered at the detecting step 310. 

While certain embodiments are illustrated in the drawings and are described herein, 
including preferred embodiments, it will be apparent to those skilled in the art that the 
specific embodiments described herein may be modified without departing from the 
inventive concepts described. For example, though processes of the present invention are 
illustrated and/or described herein with steps occurring in certain orders, the specific order 
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of the steps is not necessarily required, because certain steps are not dependent on certain 
other steps. For example, referring to Figure 3, step 320 may occur before or 
simultaneously with step 3 10, as the two steps are independent of each other- Also for 
example, while the present invention has been described as providing hardware upgrade 
5 recommendations, the present invention may also be used in combination with providing 
software upgrade recommendations. Accordingly, Applicant's invention as described 
herein is not to be restricted, except in accordance with the law by the claims which follow. 
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What is claimed^^ 

1 . A method of providing upgrade information for a client computer having a 
motherboard, a memory, and a serial presence detect chip, comprising the steps: 

detecting a current hardware configuration of the client computer, 
5 establishing a target hardware configuration for the client computer; 

comparing the current hardware configuration to the target hardware configuration 
to identify an upgrade package for upgrading the client computer to the target hardware 
configuration; and 

recommending use of the upgrade package for upgrading the client computer, 
10 wherein the detection of the current hardware configuration of the client computer 

includes performing at least one task from the group of tasks consisting of (a, b, c) to 
gather information associated with the client computer, in which: task "a" is accessing 
serial presence detect data from a serial presence detect chip of the client computer; task 
"b" is accessing motherboard parameters from the memory of the client computer, said 
15 parameters comprising a manufacturer ED and a product ID of the motherboard; and task 
"c" is determining a write-protect status of the serial presence detect chip of the client 
computer; and 

wherein the identification of the upgrade package is based at least partially upon 
the information gathered. 
20 2 - The method of Claim 1, wherein task "a" is performed, and wherein the 

serial presence detect data is cross-referenced with product specifications in a database. 

3 . The method of Claim 2, wherein task "b" is performed, and wherein the 
motherboard parameters are cross-referenced with product specifications in a database. 

4. The method of Claim 3, wherein task V is performed. 
25 5. The method of Claim 2, wherein task "c" is performed. 

6. The method of Claim 1, wherein task "b" is performed, and wherein the 
motherboard parameters are cross-referenced with product specifications in a database. 

7. The method of Claim 6, wherein the cross-referencing step comprises 
determining a memory expansion slot capability of the motherboard. 

30 8. The method of Claim 6, wherein task "c" is performed. 

9. The method of Claim 1 , wherein task V is performed. 

1 0. The method of Claim 9, wherein the write-protect status of the serial 
presence detect chip is "read/write", and wherein the upgrade package includes a memory 
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module comprising a serial presence detect chip having a write-protect status of "read 
only". 

1 1 . The method of Claim 1 , wherein the target hardware configuration is based 
upon industry standards. 

12. The method of Claim 1 , further comprising the steps of: 
reestablishing the target hardware configuration, after establishing the target 

hardware configuration; 

comparing the current hardware configuration to the reestablished target hardware 
configuration to identify a reestablished upgrade package for upgrading the client 
computer to the reestablished target hardware configuration; and 

recommending use of the reestablished upgrade package for upgrading the client 
computer; 

wherein the identification of the reestablished upgrade package is based at least 
partially upon the information gathered. 

13. The method of Claim 1 , wherein the detecting, comparing, and 
recommending steps are performed by detect, compare, and recommend modules 
respectively, automatically in response to a single user request. 

14. The method of Claim 13, wherein the single user request is received at a 
computer server over a computer network, and wherein the detect, compare, and 
recommend modules are embodied in an executable computer program. 

1 5. The method of Claim 1 , wherein the client computer is part of a network 
comprising additional client computers, and further comprising the steps of: 

detecting current hardware configurations of each of the additional client 
computers; 

establishing corresponding target hardware configurations for each of the additional 
client computers; 

comparing the current hardware configurations of each of the additional client 
computers to the corresponding target hardware configurations of each of the additional 
client computers to identify corresponding upgrade packages for upgrading each of the 
additional client computers to the corresponding target hardware configurations; and 

recommending use of the corresponding upgrade packages for upgrading each of 
the additional client computers. 
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16. A method of providing upgrade information for a client computer having a 
motherboard, a memory, and a serial presence detect chip, comprising the steps: 

detecting a current hardware configuration of the client computer; 

comparing the current hardware configuration to a target hardware configuration to 
5 identify an upgrade package for upgrading the client computer to the target hardware 
configuration; and 

recommending use of the upgrade package for upgrading the client computer; 

wherein the detection of the current hardware configuration of the client computer 
includes performing at least one task from the group of tasks consisting of (a, b, c, d, e) to 
10 gather information associated with the client computer, in which: task "a" is accessing 
serial presence detect data from a serial presence detect chip of the client computer; task 
"b" is accessing motherboard parameters from the memory of the client computer, said 
parameters comprising a manufacturer ID and a product ID of the motherboard; task "c" is 
determining a write-protect status of the serial presence detect chip of tiie client computer, 
1 5 task "d" is accessing OS data from a group of data consisting of a system name and an 
operating system version; and task "e" is performing a test from the group of tests 
consisting of a memory utilization test and a CPU speed test; and 

wherein the identification of the upgrade package is based at least partially upon 
the information gathered. 
20 1 7. A system of providing upgrade information for a client computer having a 

motherboard, a memory, and a serial presence detect chip, comprising: 

a detect module for detecting a current hardware configuration of the client 
computer by performing at least one task from the group of tasks consisting of (a, b, c) to 
gather information associated with the client computer, wherein "a" is accessing serial 
25 presence detect data from a serial presence detect chip of the client computer, "b" is 
accessing motherboard parameters from the memory of the client computer, said 
parameters comprising a manufacturer ID and a product ID of the motherboard, and "c" is 
determining a write-protect status of the serial presence detect chip; 

a compare module for comparing the current hardware configuration to a target 
30 hardware configuration to identify an upgrade package for upgrading the client computer 
to the target hardware configuration, said identification being based at least partially upon 
the information; and 
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a recommend module for recommending use of the upgrade package for upgrading 
the client computer. 

18. The system of Claim 17, further comprising a cross-reference module for 
cross-referencing the information gathered with product specifications in a database. 

1 9. The system of Claim 1 8, wherein the detect, compare, recommend, and 
cross-reference modules are embodied in an executable computer program. 

20. A system of providing upgrade information for a client computer having a 
motherboard, a memory, and a serial presence detect chip, comprising: 

a detect module for detecting a current hardware configuration of the client' 
computer by performing at least one task from the group of tasks consisting of (a, b, c, d, e) 
to gather information associated with the client computer, wherein "a" is accessing serial 
presence detect data from a serial presence detect chip of the client computer, "b" is 
accessing motherboard parameters from the memory of the client computer, said 
parameters comprising a manufacturer ID and a product ID of the motherboard, "c" is 
determining a write-protect status of the serial presence detect chip, "d" is accessing OS 
data from a group of data consisting of a system name and an operating system version, 
and "e" is performing a test from the group of tests consisting of a memory utilization test 
and a CPU speed test; 

a compare module for comparing the current hardware configuration to a target 
hardware configuration to identify an upgrade package for upgrading the client computer 
to the target hardware configuration, said identification being based at least partially upon 
the information; and 

a recommend module for recommending use of the upgrade package for upgrading 
the client computer, 

wherein the identification of the upgrade package is based at least partially upon 
the information gathered. 
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